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DETAILED ACTION 

1 . This Office Action is responsive to the Amendment filed on 2/1 107. 
Accordingly, claims 1-21 are currently pending. 

EXAMINER'S AlVIENDIVIENT 

2. An examiner's amendment to the record appears below. Should the 
changes and/or additions be unacceptable to applicant, an amendment may be 
filed as provided by 37 CFR 1.312. To ensure consideration of such an 
amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone 
interview with Attorney Michael Parker on 04/1 1 /07. 
The application has been amended as follows: 
. IN THE CLAIMS: 

Claims 1-21 are amended as follows: 
1 . (Currently amended) A multi-sector In-building repeater in communication 
with a base station, the multi-sector in-building repeater comprising: 

a master transmitting unit for receiving multi-sector signals of a carrier 
frequency from the base station, mixing the multi-sector signals with different 
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transmission intermediate frequency signals, and outputting the mixed multi- 
sector signals to a same transmission line; 

a plurality of slave transmitting units , each of which receives the mixed 
multi-sector signals, for extracting from the mixed multi-sector signals sector 
signals assigned to the multi-sector signals from the [master transmitting unit] 
transmission line , converting the extracted sector signals into high frequency 
signals, and transmitting [converted] the high frequency signals through an 
antenna; 

a plurality of slave receiving units for mixing different receiving 
intermediate frequency signals with [the] sector signals of carrier frequencies 
received from the antenna, converting the mixed signals into multi-sector 
signals of different receiving intermediate frequency bands, and outputting the 
converted [sector] signals to [a] the same transmission line; 

a master receiving unit for mixing the multi-sector signals [at] received 
from the plurality of slave receiving units, the multi-sector signals having been 
transmitted through the same transmission line from the plurality of slave 
receiving units and converted into different receiving intermediate frequency 
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band signals, with different intermediate frequency band signals, separating 
each of the [sector] mixed multi-sector signals, converting the separated 
[sector] multi-sector signals into receiving carrier frequency signals, and 
outputting the converted signals to the base station; 

a master transmitting/receiving separator for separating 
transmitted/received signals of the master transmitting unit from 
transmitted/received signals of the master receiving unit; and 

a distributor for distributing [received] the mixed multi-sector signals 
received from the master transmitting unit to the plurality of [salve receiving] 
slave transmitting units, receiving the multi-sector signals of different receiving 
intermediate freouencv bands provided [sector signals being converted into 
receiving intermediate frequency band signals ] from the plurality of slave 
receiving units, and transmitting [converted sector signals] the multi-sector 
signals of different receiving intermediate freguencv bands to the master 
receiving unit. 
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2. (Currently amended) The repeater according to claim 1 , wherein the master 
transmitting unit comprises: 

a plurality of mixing units for receiving [assigned carrier frequency sector 
signals] the multi-sector signals of the carrier frequency from the base station, 
mixing the received [sector] multi-sector signals with the different transmission 
intermediate frequency signals, and outputting the mixed [sector] signals; and 

a plurality of amplifying units for filtering off unnecessary signals from 
the output signals of the mixing units, [the sector signals having been 
converted into different transmission intermediate frequency signals,] for 
amplifying the [sector] filtered signals without the unnecessary signals to a 
predetermined level, and for outputting the amplified signals to [a] the same 
transmission line. 

3. (Currently amended). The repeater according to claim 2, wherein each of the 
mixing units comprises: 

an attenuator for receiving [high frequency sector signals of an assigned 
carrier frequency] the multi-sector signals of the carrier freguencv received 
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from the base station, attenuating the received [high frequency sector] multi- 
sector signals, and outputting the attenuated [high frequency sector] multi- 
sector signals; and 

a mixer for mixing the attenuated [carrier frequency sector] multi-sector 
signals [at] provided from the attenuator with signals having freauencv values 
equal subtraction results of [ subtracted! different transmission intermediate 
frequency band signals from the carrier frequency, and outputting the 
Iconverted sector] mixed multi-sector signals into the different transmission 
intermediate frequency band signals to each of the amplifying units. 

4. (Currently amended) The repeater according to claim 2, wherein each of the 
amplifying [unit] units comprises: 

a band-pass filter for filtering off tjie [converted sector] mixed multi- 
sector signals Into different transmission intermediate frequency band signals 
provided from the mixing units; and 
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an amplifier for amplifying the filtered [sector] signals [through] received 
from the band-pass filter to a predetermined level, and outputting the 
amplified [sector] signals to [a] the transmission line. 

5. (Currently amended) The repeater according to claim 1 , wherein the slave 
transmitting unit comprises: 

a sector signal extracting unit for extracting different transmission 
intermediate freauencv band signals from Ireceiving] the [converted] mixed 
multi-sector signals [into different transmission intermediate frequency signals] 
provided from the master transmitting unit, mixing the different transmission 
intermediate freauencv band signals into sector signals to be extracted out of 
the [received] mixed multi-sector signals with signals having [subtracted] 
freouencv values equal subtraction results of a predetermined value from the 
transmission intermediate frequency signals, and extracting the sector signals; 
and 

a high frequency signal generating unit for converting the extracted 
sector signals [at] received from the sector signal extracting unit into the high 
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frequency signals, and transmitting the converted signals through [an] the 
antenna. 

6. (Currently amended) The repeater according to claim 5, wherein the sector 
signal extracting unit comprises: 

a first band-pass filter for filtering off tM multi-sector signals having 
been converted [to] into the different transmission intermediate frequency band 
signals provided from the master transmitting unit; 

a mixer for receiving tlie filtered multi-sector signals from the first band- 
pass filter, mixing the filtered multi-sector signals into sector signals to be 
extracted out of the multi-sector signals with signals having [subtracted] 
frequency values equal subtraction results of [a] the predetermined value from 
the [mixed] transmission Intermediate frequency signals, and outputting the 
mixed signals; and 

a second band-pass filter for filtering off the output signals of the mixer, 
and extracting a desired sector signal. 
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7. (Currently amended) The repeater according to claim 5, wherein the high 
frequency signal generating unit comprises: 

a high frequency generator for generating the high frequency signals by 
mixing the sector signals extracted through the sector signal extracting unit 
with signals having [subtracted] frequency values equal subtraction results of a 
predetermined value from the [base station] carrier frequency; and 

a power amplifier for amplifying power of the high frequency signals 
provided by the high frequency generator, and transmitting the amplified 
signals through [an] the antenna. 

8. (Currently amended) The repeater according to claim 1 , wherein the slave 
receiving unit comprises: 

an intermediate frequency generating unit for generating intermediate 
frequency signals by mixing [receive carrier frequency sector signals] the 
received sector signals of carrier frequencies provided through the antenna with 
the assigned [receive] receiving Intermediate frequency signals; and 
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an amplifier for filtering off the intermediate frequency signals generated 
by the intermediate frequency generating unit, and amplifying the filtered 
intermediate frequency signals to a predetermined level. 

9. (Currently amended) The repeater according to claim 8, wherein the 
intermediate frequency generating unit comprises: 

an amplifier for amplifying [receive carrier frequency sector signals] the 
received sector signals of carrier frequencies provided through the antenna to a 
predetermined level; 

a band-pass filter for filtering the [receive carrier frequency sector 
signals] received sector signals of carrier frequencies being amplified by the 
amplifier; and 

a mixer for mixing filtered [receive carrier frequency sector signals] 
sector signals of carrier frequencies provided from the band-pass filter with 
signals having [subtracted] freguencv values egual the Intermediate frequency 
signals from a receive carrier frequency. 
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1 0. (Currently amended) The repeater according to claim 8, wherein the 
amplifying unit comprises: 

an amplifier for amplifying the intermediate frequency [band sector] 
signals provided by the intermediate frequency generating unit to a 
predetermined level; and 

a band-pass filter for filtering off the amplified intermediate frequency 
[band sector] signals from the amplifier, and transmitting the filtered signals to 
the master receiving unit. 

1 1 . (Currently amended) The repeater according to claim 1 , wherein the 
master receiving unit comprises: 

a plurality of sector signal separating units for [receiving converted] 
extracting the multi-sector signals into the different [receive] receiving 
intermediate frequency band signals provided from the plurality of slave 
receiving units, mixing the receiving intermediate frequency band signals into 
sector signals to be extracted with signals having [subtracted] freouencv values 
egual subtraction results of a predetermined value from the mixed [receive] 
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receiving intermediate frequency band signals, and separating the sector 
signals to be extracted; and 

a plurality of high frequency generating units for receiving the separated 
sector signals from the sector signal separating unit, mixing the separated 
sector signals into receive intermediate frequency band signals with signals 
having [subtracted] freouencv value egual subtraction results of a 
predetermined value from a receive carrier frequency, converting the receive 
intermediate frequency band signals to [receive] the receiving carrier frequency 
[band] signals, and outputting the converted signals to the base station. 

12. (Currently amended) The repeater according to claim 1 1 , wherein the 
sector signal separating unit comprises: 

a mixer for [receiving converted] extracting the multi-sector signals into 
the different [receive] receiving intermediate frequency band signals provided 
from the plurality of slave receiving units, for mixing the receiving intermediate 
freouencv band signals into sector signals to be extracted with signals having 
[subtracted] freouencv values eoual subtraction results of a predetermined 
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value from the [mixed receive] receiving intermediate frequency signals, and 
outputting the mixed signals; and 

a band-pass filter for receiving the mixed signals from the mixer, 
performing band-pass filtering the mixed signal around the predetermined 
value into the sector signals , and separating the sector signals to be extracted. 

13. (Currently amended) The repeater according to claim 1 1 , wherein the high 
frequency generating unit comprises: 

a mixer for receiving the separated sector signals from the sector signal 
separating unit, mixing the sector signals into receive intermediate freauencv 
band signals with frequency signals having [subtracted] freauencv values egual 
subtraction results of a predetermined value from a receive carrier frequency, 
converting the receive intermediate frequency band signals to [receive] the 
receiving carrier frequency band signals, and outputting converted signals; and 
an amplifier for amplifying the [receive] receiving carrier frequency band signals 
output from the mixer to a predetermined level. 
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1 4. (Currently amended) Apparatus for transmitting sector signals in a multi- 
sector in-building repeater, the apparatus comprising: 

a master transmitting unit for receiving multi-sector signals of a carrier 
frequency from a base station, mixing the multi-sector signals with different 
transmission intermediate frequency signals, and outputting the mixed multi- 
sector signals to a same transmission line; 

a plurality of slave transmitting units , each of which receives the mixed 
multi-sector signals, for extracting sector signals assigned to the multi-sector 
signals from the [master transmitting unit] transmission line , converting the 
extracted sector signals into high frequency signals, and transmitting 
[converted] the high frequency signals through an antenna. 

1 5. (Currently amended) The apparatus according to claim 1 4, wherein the 
master transmitting unit comprises: 

a plurality of mixing units for receiving [assigned carrier frequency sector 
signals] the multi'Sector signals of the carrier frequency from the base station. 
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< 

mixing the received [sector] multi-sector signals with the different transmission 
intermediate frequency signals, and outputting the mixed sector signals; and 

a plurality of amplifying units for filtering off unnecessary signals [output 
signals of] from the mixed multi-sector signals outputted from the mixing 
units, Ithe sector signals having been converted into different transmission 
intermediate frequency signals,] for amplifying the [sector] filtered signals 
without the unnecessary signals to a predetermined level, and for outputting 
amplified signals to a same transmission line. 



1 6.. (Currently amended) The apparatus according to claim 1 5, wherein each of 
the mixing units comprises: 

an attenuator for [receiving] extracting the multi-sector signals of the 
carrier frequency into high frequency sector signals of an assigned carrier 
frequency from the base station, attenuating the [received] high frequency 
sector signals, and outputting the attenuated high frequency sector signals; 
and 
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a mixer for mixing the attenuated [carrier] high frequency sector signals 
[at] received from the. attenuator with signals having [subtracted] freouencv 
values eoual subtraction results of the different transmission intermediate 
frequency band signals from the carrier frequency, and outputting [converted 
sector] the mixed signals into the different transmission intermediate frequency 
band signals to each of the amplifying units. , 

1 7. (Currently amended) Apparatus for receiving sector signal in a multi- 
sector in-building repeater, the apparatus comprising: 

a plurality of slave receiving units for mixing different receiving 
intermediate frequency signals with [the] sector signals of carrier frequencies 
received from [the] an antenna, converting the mixed signals into multi-sector 
signals of different receiving intermediate frequency bands, and outputting the 
converted [sector] signals to a same transmission line; 

a master receiving unit for mixing the multi-sector signals [at] provided 
from the plurality of slave receiving units, the multi-sector signals having been 
transmitted through the same transmission line from the plurality of slave 
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receiving units and converted Into different receiving intermediate frequency 
band signals, with different intermediate frequency band signals, separating 
each of the [sector signals] different intermediate frequency band signals , 
converting the separated [sector] signals into receiving carrier frequency 
signals, and outputting the converted signals to [the] a base station; 

a distributor for distributing received multi-sector signals to the plurality 
of [salve receiving] slave transmitting units, receiving [sector signals being 

/ 

converted into receiving intermediate frequency band signals] the multi-sector 
signals of different receiving Intermediate freouencv bands from the plurality 
of slave receiving units, and transmitting {converted sector signals] the multi- 
sector signals of different receiving intermediate freouencv bands to the 
master receiving unit. 

1 8. (Currently amended) The apparatus according to claim 1 7, wherein the 
slave receiving unit comprises: 

an intermediate frequency generating unit for generating intermediate 
frequency signals by mixing [receive carrier frequency sector signals] the sector 
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signals of carrier frequencies provided tlirough the antenna with the assigned 
[receive] receiving intermediate frequency signals; and 

an amplifier for filtering off the intermediate frequency signals generated 
by the intermediate frequency generating unit, and amplifying the filtered 
intermediate frequency signals to a predetermined level. 

1 9. (Currently amended) The apparatus according to claim 1 8, wherein the 
intermediate frequency generating unit comprises: 

an amplifier for amplifying [receive carrier frequency sector signals] the 
sector signals of carrier frequencies provided through the antenna to a 
predetermined level; 

a band-pass filter for filtering the [receive carrier frequency] sector 
signals being amplified by the amplifier; and 

a mixer for mixing the filtered [receive carrier frequency] sector signals 
provided from the band-pass filter with signals having [subtracted] freouencv 
values equal subtraction results of the Intermediate frequency signals from a 
receive carrier frequency. 
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20. (Currently amended) A method of providing signals from a base station to 
multiple sectors in a building utilizing a multi-sector in-building repeater, 
comprising: 

attenuating and amplifying a plurality of sector signals of a carrier 
frequency received from the base station; 

mixing each of the attenuated and amplified sector signals with 
corresponding different transmission intermediate frequency signals, and 
outputting each of the mixed sector signals to a same transmission line via a 
first duplexer; 

distributing the mixed sector signals [of] received from the same 
transmission line to a plurality of slave transmitting units disposed at respective 
ones of the multiple sectors; 

extracting sector signals in each of the multiple sectors from the mixed 
sector signals bv utilizing different intermediate frequency signals assigned to 
respective ones of the slave transmitting units; 
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converting the extracted sector signals into high frequency signals, and 
transmitting the [converted] high frequency signals via a second duplexer 
through respective antennas, disposed within each of the multiple sectors. 

21 . (Currently amended) The method as set forth in claim 20, further 
comprising: 

generating, in each of a plurality of slave receiving units, intermediate 
frequency signals by mixing receive carrier frequency sector signals provided 
through the antenna and the second duplexer, with assigned receive 
intermediate frequency signals; 

outputting the intermediate frequency signals of each slave receiving unit 
to said first duplexer via said same transmission line; 

converting the intermediate frequency signals of each slave receiving 
unit, [output] outputted by the first duplexer, to different carrier frequency 
signals for transmission to said base station. 



REASONS FOR ALLOWANCE 
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3. Claims 1-21 are allowed. 

4. References 6704298, 6052558 and 5930682 are additionally cited 
because they are pertinent to the claimed invention. 

5. The following is an examiner's statement of reasons for allowance: 
-Regarding to independent claim 1 , none of prior art of record teaches or 

suggests a multi-sector in-building repeater in communication with a base 
station, the multi-sector in-building repeater comprising: a master transmitting 
unit for receiving multi-sector signals of a carrier frequency from the base 
station, mixing the multi-sector signals with different transmission 
intermediate frequency signals, and outputting the mixed multi-sector signals 
to a same transmission line; a plurality of slave transmitting units, each of 
which receives the mixed multi-sector signals, for extracting from the mixed 
multi-sector signals sector signals assigned to the multi-sector signals from 
the transmission line, converting the extracted sector signals into high 
frequency signals, and transmitting the high frequency signals through an 
antenna. 
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-Regarding to independent claim 14, none of prior art of record teaches 
or suggests an apparatus for transmitting sector signals in a multi-sector in- 
building repeater, the apparatus comprising: a master transmitting unit for 
receiving multi-sector signals of a carrier frequency from a base station, mixing 
the multi-sector signals with different transmission intermediate frequency 
signals, and outputting the mixed multi-sector signals to a same transmission 
line; and a plurality of slave transmitting units, each of which receives the 
mixed multi-sector signals from the transmission line for conversions into high 
frequency signals, and transmitting the high frequency signals through an 
antenna. 

-Regarding to independent claim 1 7, none of prior art of record teaches 
or suggests an apparatus for receiving sector signal in a multi-sector in- 
building repeater, the apparatus comprising: a plurality of slave receiving units 

) 

for mixing different receiving intermediate frequency signals with sector signals 
of carrier frequencies received from an antenna, converting the mixed signals 
into multi-sector signals of different receiving intermediate frequency bands, 
and outputting the converted signals to a same transmission line; and a master 
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receiving unit for mixing the multi-sector signals provided from the plurality of 
slave receiving units, the multi-sector signals having been transmitted through 
the same transmission line from the plurality of slave receiving units and 
converted into different receiving intermediate frequency band signals, with 
different intermediate frequency band signals, separating each of the different 
intermediate frequency band signals, converting the separated signals into 
receiving carrier frequency signals, and outputting the converted signals to a 
base station. 

-Regarding to independent claim 20, none of prior art of record teaches 
or suggests a method of providing signals from a base station to multiple 
sectors In a building utilizing a multi-sector in-building repeater, comprising 
procedures of mixing each of a plurality of sector signals of a carrier frequency 
received from the base station with corresponding different transmission 
intermediate frequency signals, and outputting each of the mixed sector signals 
to a same transmission line; distributing the mixed sector signals received 
from the same transmission line to a plurality of slave transmitting units 
disposed at respective ones of the multiple sectors; extracting sector signals in 
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each of the multiple sectors from the mixed sector signals by utilizing different 
intermediate frequency signals assigned to respective ones of the slave 
transmitting units; converting the extracted sector signals into high frequency 
signals, and transmitting the high frequency signals through respective 
antennas, disposed within each of the multiple sectors. 

Any comments considered necessary by applicant must be submitted no 
later than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly 
labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Sanh D. Phu whose telephone number 
is (571)272-7857. The examiner can normally be reached on M-Th from 7:00- 
17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matthew D. Anderson can be reached on (571) 272- 
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41 77. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-21 7- 
91 97 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
91 99 (IN USA OR CANADA) or 571 -272-1 000. 



Sanh D. Phu 
Examiner 
Division 261 8 
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